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Abstract
The performance of hybrid chickens fed plant–protein diets was compared to those fed diets supplemented with
Ziziphus, Jatropha, white berry, black berry and pomegranate leaves extracted meal at level of (0.5 g/kg) or Vit.
E. Two hundred and forty, 2 weeks-old unsexed Arbor acres chicks were used. A total number of 30 chicks were
allocated for each treatment, divided into 3 replicates (10 birds/each) and housed in broiler cages. The chicks
were fed the experimental grower diets from 2 to 6 weeks of age during summer season. All chicks were
managed in similar fashion and had free access to feed and water throughout grower period. Measurements
include were growth performance, carcass quality, digestibility and some plasma constituents.
Results obtained showed that: growth performance criteria were positively (P ≤ 0.05) affected by dietary
supplementation with Ziziphus, Jatropha, white berry, black berry and pomegranate leaves extracted meal in the
diet during the whole growing period. Digestible coefficients of CP, EE, NFE and ash retention were increased
significantly (p ≤ 0.05) by dietary additions. Broilers fed the herb leaves extract-supplemented diet had
significantly higher HDL, SOD, urea, ALT and creatinine levels than positive or negative control. This indicates
better liver function as also appears from the normal architecture with a normal size central vein (CV) and
several homogenous masses of liver cords with normal hepatocytes (h) and few fatty cirrhotic areas (f). It can be
concluded that phytogenic extracted meals have a beneficial effect on growth performance and liver histology
especially in summer season.
Keywords: broiler performance, blood parameters, carcass traits, phytogenic
1. Introduction
Feed cost is the major item in broiler production since it represents at least 65% of production cost. Dietary
protein accounts for around 40% of the feeding cost of poultry (Ojewola et al., 2005). The developing countries
must look for alternative cheaper feeds for maximizing the productivity of birds and promoting the quality of
their products (Martínez et al., 2011).
Many feed alternatives have been examined in diets of broiler chicks. Nowadays, several feed additives are
utilized for poultry of these additives, antimicrobials, antioxidants, emulsifiers, feed binders and enzymes are
routinely used. The importance of these additives, especially of plant origin, has greatly increased in recent years
(Abo El-Maaty et al., 2014).
According to the need to formulate healthy and safe diets for poultry, most nutritionists were turned to natural
phytogenic feed additives such as herbs, spices and various plant extracts (Hamid et al., 2016; El-Bendary et al.,
2016). Such feed additives are rich sources of bioactive compounds and have antimicrobial and antifungal
properties (Hernandez, 2004).
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It has been reported that mulberry leaves have a cholesterol and triglyceride-lowering effect in laying hens
(Panja, 2013). In addition, Shivakumar et al. (1995), and Singh and Makkar (2002) reported that mulberry is
nutritious, nontoxic contain no or less tannin and phenol contents. The nutrient component of mulberry leaves
include crude protein, calcium, ascorbic acid, carotene, vitamin B1, folic acid, folinic acid and vitamin D (Sarita
et al., 2006).
In tropical countries, monogastric species can efficiently utilize leaves of plants and trees provided that the
presence of a valid strategy in this question (Dale, 2007; Roa, 2011).
Recently, Abdulameer et al. (2017) reported that the Ziziphus spp. leaves are considered as one of the most
significant feed sources due to their use as antibiotic or antiseptic and alternative medicine. Ziziphus mauritiana
leaves contain many types of biological substances like lipids, protein, polyphenols, flavonoids,
proanthocyanidins, alkylphenols, carboxylic acids, sterols, cyclopeptides, saponin glycoside, mucilage and free
sugars. These ingredient materials are promising source to improve animal and human health status (Okoko et al.,
2008). Ziziphus mauritiana was antibacterial drug against E. coli, S. pyogenes and S. aureus while Ziziphus
spinachristi was very strong only against S. pyogenes (Abalaka et al., 2010). In vitro and in vivo, the
antimicrobial and anti-fungi effects of the Ziziphus leaves extract were also studied (Hassan et al., 2017).
Jatropha carcus can be used as feed additive in both human and animal nutrition as vegetable because of its
medical (antimicrobial and anti-inflammatory property) and nutritive composition in the leaf and stem bark
(Atamgba et al., 2015), they also express anti-proliferative and antimicrobial actions while some species such as
Jatropha euphorbia possess anti-tumor and anti-cancer activity. The antiproliferative and antimicrobial activities
of the leaf help to regulate the amount of harmful micro-organism in the gut thereby increasing the rate of feed
nutrient absorption into the body for maximum feed efficiency (Odoemelam et al., 2013).
In a later study, Adeyemo and Oluyede (2015) who showed that Jatropha curcas as a phytogenic plant assumes a
significant part in the treatment of different disease infections. It holds some chemical substances for example
volatile oils, alkaloids, glycosides, gums, phlobatannins, tannins, steroids, saponins, and flavonoids, also
required been showed to have no adverse impact on performance of chicks
Pomegranate has many bioactive components such as polyphenols, ellagitannins, vitamins, minerals and
polyunsaturated fatty acids (Gil et al., 2000; Seeram et al., 2005). In particular, byproducts of pomegranate have
antioxidant, anti-carcinogenic and antimicrobial properties (Reddy et al., 2007). Besides the beneficial properties,
there are some limitations on the use of pomegranate byproducts in animal nutrition. Relatively high level of
tannin contents in pomegranate byproducts acts as antinutritional factor in animal nutrition (Serrano et al., 2009).
However, antinutritional factors like tannins could be minimized through processing such as fermentation (Dei et
al., 2008).
Added dietary vitamin E has a positive effect on the immunocompetence of broiler chickens (Erf et al., 1998).
Lipid oxidation greatly affects on the preservation of meat and thus it is a major determinant of its shelf life
(Morrissey et al., 1994). Vitamin E is believed to lower fatty acyl hydroxyperoxy radicals to yield less reactive
hydroperoxides (Perez et al., 2010). Tocopherols may improve the health status of broilers via preventing cancer
and coronary diseases (Knekt et al., 1991). Dietary tocopherols were found to enhance the reproductive
efficiency and antioxidant properties of breeder hens (Lin et al., 2005a, 2005b).
This study set out to evaluate the use of some leaves extracts of medicinal plants as antioxidant and as means to
compate the adverse influence of thermal distress on the productive traits of broiler chicks.
2. Materials and Methods
The current study was carried out at the Poultry Research Unit, Qalabsho Center of Agricultural Researches and
Experiments, Faculty of Agriculture, Mansoura University, Egypt during summer. The specific objective of this
research are to investigate the effect of including Ziziphus, Jatropha, white berry, black berry and pomegranate
leaves extracted meal in low plant protein broilers rations on their productivity, digestibility coefficient, carcass
traits; plasma biochemistry and liver histology.
2.1 Experimental Diets
A Grower diet based on yellow corn, soybean meal and corn gluten meal were use to ensure suitable intake of
different nutrients that recommended according to NRC (1994), growing periods. Dietary formulations,
calculated and chemical analysis of the experimental diets are presented in Table 1. Positive control diet
containing 20% CP, negative control diet containing 18%, the Jujube, Jatropha, white berry, black berry and
pomegranate meal were added to the negative control diet (18% CP) by 0.5 g/kg diets and Vit. E by 200 mg\kg.
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2.2 Photochemistry of Investigated Plants
Samples were conveyed directly to the laboratory of Agricultural chemistry at Faculty of Agriculture, Mansoura
University, Mansoura, Egypt.
Plants leaves were air dried in the shade and ground into a fine powder. The Powdered air dried sample from
each plant species (1 Kg) were extracted by soaking for six times with methanol (10 L) at room temperature. The
methanolic extracts of all plants were concentrated nearly to dryness under reduced pressure by using the rotary
evaporator at 45 °C to achieve the crude methanolic extracts which kept for further investigation. Plants are rich
in polyphenolic compounds such as terpenes, tannins, flavonoids, saponins, alkaloids, glucosides and resins
which have several biologically active constituents. But differ in both types and concentrations of these
compounds.
2.3 Birds and Management
Two hundred and forty 2-week-old unsexed Arbor Acres broiler chicks were randomly distributed to eight
groups, each with three equal replications. Each replication was housed in a compartment of battery cages.
Chicks were fed on a basal starter diet [23% CP and ME of 3100 kcal/kg] from one to two weeks of age. Then,
they were transferred to respective experimental grower diets (20 or 18% CP% and ME of 3000 kcal/kg) up to 6
weeks of age. All birds had free access to feed and water. Chicks were subjected to similar management, hygiene
and environmental conditions. The range means of surrounded temperature and relative humidity dominated
during investigation on time were 21.8 to 35.5 °C and 30 to 96%, respectively.
2.4 Criteria of Response
Chicks were weighed at the start of experiment (2 weeks old) and their live body weights (LBW) and feed intake
(FI) were estimated weekly for each replication; thus, their body weight gain (BWG) and feed conversion (FC)
were calculated.
At an age of five weeks of age, eight biological assays were made for three consecutive days. Feed intake and
droppings voided for each replicate group were quantitatively determined. Samples of excreta were collected,
with greatest care, then toughly mixed, dried and stored for later determinations. The experimental diets and
dried droppings were chemically analyzed by the AOAC (2000).
Digestibility coefficients of nutrients and ash retention of the tested diets were computed. At 6 weeks of age, six
birds per treatment were randomly selected, weighed (after a 12-hr-feed withdrawal). Broilers were sacrificed
according to the ethics of animal rights and welfare applied in Mansoura University. Carcasses were immediately
feathers removed and reweighed. Then, the eviscerated carcasses were individually weighed. The weights of
individual edible organs (giblets) and the front and hind parts of the carcass were also estimated. The relative
weights of carcass yield and edible organs were expressed as a percentage of live body weight at slaughter.
Six blood samples were collected during slaughtering in heparinized tubes. Plasma was separated by
centrifugation at 4000 rpm for 10 minutes and stored rapidly at -20 °C until analysis. Blood plasma
concentrations of creatinine, urea, Malondialdehyde (MDA), Superoxide (SOD), Glutathione (GSH), Total
cholesterol, Triglycerides (TG), HDL-cholesterol, LDL-cholesterol, vLDL-cholesterol and activity of alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) were determined by methods of Bartles et al.
(1972), Patton and Crouch (1977), Conti et al. (1991), Sun et al. (1988), Beutler et al. (1963), Richmond (1973),
and Reitman and Frankel (1957).
The Statistical Analysis System (SAS, 2006) was used in the processing of the data obtained. Significant
differences among means of variables were separated by using the Duncan's new multiple range test (Duncan,
1955) at a probability level of 0.05.
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Table 1. Dietary formulations and calculated & chemical analysis of the experimental diets
Ingredient (%)
Yellow corn
Soybean meal 44% CP
Corn gluten meal 60% CP
Sunflower oil
Dicalcium phosphate
Ground limestone
Common salt (NaCl)
Vit. & min. premix§
DL-Methionine
L-Lysine HCl
Total
Calculated analysis (NRC, 1994)
ME (kcal/kg)
Crude protein (%)
Calcium (%)
Available phosphorus (%)
Lysine (%)
Methionine (%)
Methionine + Cystine (%)
Determined analysis (AOAC, 1995)
DM (%)
OM (%)
CP (%)
EE (%)
CF (%)
Ash (%)
NFE (%)

20% CP Diet
62.3
29.0
3.00
1.80
1.50
1.60
0.30
0.30
0.10
0.10
100

18% CP Diet
67.25
25.50
1.50
1.80
1.50
1.60
0.30
0.30
0.10
0.15
100

3026
20.07
1.02
0.41
1.05
0.43
0.77

3060
18.06
1.01
0.41
0.99
0.40
0.71

89.37
80.46
20.35
4.47
3.44
9.02
62.72

88.89
79.98
18.24
4.59
3.28
8.41
65.48

Note. §: Premix at 0.30% of the diet supplies the following/kg diet: Vit. A, 1000 IU; Vit. D3, 2000 IU; Vit. E, 10
mg; Vit. K, 1 mg; Vit. B1, 5 mg; Vit. B2, 5 mg; Vit. B6, 1.5 mg; Vit. B12, 0.01 mg; Folic acid, 0.35 mg; Biotin,
0.05 mg; Pantothenic acid, 10 mg; Niacin, 30 mg; Choline chloride, 250 mg; Fe, 30 mg; Zn, 50 mg; Cu, 4 mg
and Se, 0.1 mg.
3. Results and Discussion
3.1 Growth Performance
Phytogenic feed additives have been wildly used similarly as an elective looking into antibiotics because of their
plant derived property additionally growth-promoting affects (Ao et al., 2011). Data founded in Table 2 reported
the effect of dietary supplementation with Ziziphus, Jatropha, white berry, black berry and pomegranate leaves
extracted meal or Vit. E on live body weight (BW), Body weight gain (BWG), feed intake (FI) and feed conversion
(FC) of broiler chicks.
Live body weight (BW), Body weight gain (BWG), feed intake (FI) and feed conversion ratio (FCR) were
significantly (P ≤ 0.05) affected by dietary supplementation with Ziziphus, Jatropha, white berry, black berry and
pomegranate leaves extracted meal in the diet during the whole growing period. Chick fed diet supplemented with
white berry leaves extracted meal had higher live body weight (2967 g), body weight gain (2345 g) at 6 weeks of
age, and better feed conversion ratio (1.72 g/g), followed by those fed diet supplemented with black berry,
Jatropha, pomegranate and Ziziphus leaves extracted meal compared with those fed vit. E-supplemented diet or
basal diet (containing 20%CP or 18% CP). The lowest Body weight was recorded in group fed low protein diet
(containing 18% CP) without any feed additives, followed by those fed the positive control diet (containing 20%
CP). Adding of medicinal plant leaves extracted meal could be useful as an alternative to antibiotics, chemical
antioxidant, chemical antifungal, chemical anti-heat stress and chemical growth promoter because of its positive
effects on BW, BWG, FI and FCR. There are improvements in feed conversion ratio of treatments fed medicinal
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plant leaves extracted meal-supplemented diet in spite the low rate of feed consumption may be due to the effect of
phytogenic bioactive substances on digestion and reducing oxidative damage. This was in agreement those
reviewed by (Adeyemo & Oluyede, 2015) who reported that some plant extracts might invigorate the secretion of
saliva, gastric and pancreatic juice favoring the secretion of enzymes and therefore improving digestibility
coefficients.
It is known that the significant effects of the herbal plants are more effective as antibiotic alternative and
antioxidant materials (Sharifi et al., 2013) and their activating influence on the alimentary tract of broilers
(Langhout, 2000). Additionally, the data are harmony with (Son, 2014; Abdulameer et al., 2017) who found that
using of Ziziphus jujuba as a feed additive had increased the growth of broiler chickens. In accordance with our
results, Johnson et al. (2013), who reported that an enhancement in final body weight, BWG, FI and FCR in
Jatropha leaves fed broiler chicks which have a beneficial effect on health and immune status of the chicks. They
also stated that Jatropha leaves might have a detectable quantity of minerals for body health and homeostasis and
other metabolic functions while their moderate contents of crude fiber will improve the rate of feed passage within
the digestive tract.
Table 2. Impact of dietary supplementation with Ziziphus, Jatropha, white berry, black berry and pomegranate
meal or Vit. E on growth performance of broiler chicks from 14 to 42-days-old of age
Dietary Treatments

Initial weight
(g)

Final body weight
(6 wk) (g)

Gain
(g/bird)

Feed intake
(g/bird)

Feed conversion ratio
(g/g)

Control(+)
Control (-)
Ziziphus
Jatropha
White berry
Black berry
Pomegranate
Vitamin E
SEM
Prop.

621
621
620
620
621
622
620
651
2.76
NS

2706b
2341c
2742ab
2767a
2967a
2781a
2753ab
2712b
9.26
*

2085b
1719c
2121ab
2146a
2345a
2158a
2132ab
2060b
9.97
*

4208a
4193a
3892b
3852b
4030ab
3894b
3845b
3855b
33.88
*

2.02c
2.44c
1.83b
1.79a
1.72a
1.80b
1.80b
1.87b
0.085
*

Note. Means with the same letter are not significantly different (P ≤ 0.05).
T1: control (+), T1: control (-), T3: Ziziphus, T4: Jatropha, T5: white berry, T6: black berry, T7: pomegranate
leaves extracted meal by 0.50 g/kg, and T8: Vit. E 0.20 g/kg
The significant enhancement in body weight of chicks fed berry leaves extracts is in concurrence with the
findings of Biswas et al. (2011), who showed that natural antioxidants were effective in improving body weight
gain in chicks. Moreover, with the findings of (Rezaeipour et al., 2011) who reported a linearly improved of feed
conversion ratio with increase of antioxidant (α-Tocopheryl) in the diet of broilers. Arshad et al. (2013) had also
reported that antioxidant (α-lipoic acid)-supplemented diets had significant variation on the body weight and
feed conversion ratio of broilers. Total body weight gain was more in supplemented treatment, this increase in
body weight may be because of its properties like increase protein utilization, rich protein source and have
immunomodulatory properties (Khan et al., 2005). Additionally the positive effect on LBW, BWG, FCR due to
feeding mulberry supplemented diet a good source of protein for animals (Wang et al., 2017). But improvement
of FCR might be stimulating digestive enzymes followed by better digestion and utilization of feed. It is realized
that high fiber content decreased feed consumed in broilers (Islam et al., 2014), yet the better amino acid
composition in mulberry (Al-Kirshi et al., 2010) could have recompensed for this impact. Addition their effect
extensively scavenging effect on oxygen radicals in vivo and vitro because of their naturally flavonoids effects
(Seyoum et al., 2006). Saleh et al. (2017) who found that broiler fed pomegranate supplemented-diet, which
contained natural antioxidant, had enhanced feed efficiency. The growth promoting effect of herbs was
previously reported to enhance final body weight, WG and FCR of broiler chicks (Ibrahim et al., 1998). Siegel et
al. (2001) who observed that chicks fed vitamin E supplemented-diet had greater BW gains compared with the
control one. On the other hand, Bartov and Frigg (1992) who reported that BW gain was not significantly
affected by dietary supplementation of vitamin E in broiler chicks. Moreover, chickens fed α-Toc-supplemented
diet had no significantly enhanced growth performance contrasted with the control group (Saleh et al., 2017).
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Vasanthakumar et al. (2013) founded that broiler fed supplementation of tulsi powder (0.5%) and commercial
grade tulsi extract (0.1%) in the diet enhances the overall performance, antioxidant status and immunity in
commercial broiler chickens during summer.
3.2 Nutrient Digestibility
The results of nutrient digestibility and rate of ash retention (%) are founded in Table 3. The digestibilities of DM,
OM and CF were not affected by dietary treatments. But digestible coefficients of CP, EE, NFE and ash retention
were increased significantly (p ≤ 0.05) by dietary treatments. In the present study, using Ziziphus, Jatropha, white
or black berry and pomegranate dried leaves extracted meal or Vit. E in diets of broiler chicks had a positive effect
on CP, EE, NFE and ash retention digestible coefficients.
Table 3. Effects of Ziziphus, Jatropha, white or black berry and pomegranate dried leaves extracted meal or Vit. E
as feed additives in hybrid chicks diet on nutrient digestibility and ash retention
Treatments
Control (20% CP)
Control (18% CP)
Ziziphus
Jatropha
White berry
Black berry
Pomegranate
Vitamin E
SEM
Prop.

DM (%)

OM

CP (%)

CF (%)

EE (%)

NFE (%)

Ash retention (%)

77.82
77.66
78.45
78.33
78.64
78.01
78.29
78.09
0.211
NS

78.09
78.06
78.12
78.92
79.32
79.48
79.05
78.99
0.225
NS

77.55b
76.86 b
80.12a
80.92a
80.32a
80.48a
80.05a
79.89a
0.293
**

24.56
24.42
24.81
24.14
24.75
24.20
24.51
24.47
0.651
NS

75.78b
74.92 c
79.83 a
79.64 a
80.93a
79.30a
80.07a
79.54a
0.553
*

76.06 b
76.02 b
77.98 a
77.13 a
77.70 a
77.33 a
77.53 a
76.53 ab
0.223
*

78.56 b
78.49 b
80.78 a
80.88 a
81.30 a
80.91 a
80.85 a
79.31 ab
0.231
*

Note. Means with the same letter are not significantly different (P ≤ 0.05).
T1: control (+), T1: control (-), T3: Ziziphus, T4: Jatropha, T5: white berry, T6: black berry, T7: pomegranate
leaves extracted meal by 0.50 g/kg, and T8: Vit. E 0.20 g/kg.
The observed improvement in digestibility of CP, EE, NFE and ash retention due to feeding the tested materials
diets might be related to stimulation the secretion of digestive enzymes and thus increasing digestion and
absorption of nutrients, particularly CP, EE, NFE and ash retention.
It should be noted that broiler chicks fed 18% CP-diets supplemented with Ziziphus, Jatropha, white or black berry
and pomegranate dried leaves extracted meal showed significantly better CP, EE, NFE and ash retention
digestibility compared with those fed the positive or negative control diets (20 or 18% CP) without
supplementation. Such improvement in CP, EE, NFE and ash retention digestibility mirrored the enhancement in
growth performance of chicks (Table 2).
Our reported data are harmonize with Son (2014) who showed that the using of Ziziphus jujuba seed meal as feed
additives in chicks diet with 0.3 to 0.6% had enhanced digestibility of nutrient and reduced the NH3 emissions
from feces.
The presence of some substances in plants such as alkaloids, glycosides, volatile oils, gums, tannins, steroids,
saponins, phlobatannins, flavonoids and a host of other chemical compounds referred to as secondary metabolites
(Adeyemo & Oluyede, 2015). the effect of plant bioactive on digestion as this was in agreement with the work of
(Adeyemo & Oluyede, 2015) who believes that some plant extract may stimulate the production of saliva and of
gastric and pancreatic juice favoring the secretion of enzymes and therefore enhancing nutrient digestibility.
3.3 Carcass Traits
The effects of level of dietary supplementation on broiler performance are summarized in Table 4 there were no
significant differences between treatments due to added dietary supplementation. Results indicated that giblets
percentage were increased significantly (p ≤ 0.05) by treatments.
The final body weight, and total giblets weight for birds at the end of the experiment had varied significantly (p ≤
0.05) differences. The average dressed weight of the birds at the end of the experiment no significant (p ≤ 0.05)
difference across the treatment. The carcass and organ parts were expressed as the percentage of the dressed
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weight. The values obtained for relative carcass weight, edible parts, front part and hind part were not affected by
the addition of different supplementation across the treatment. In contrast to our study, no differences were
observed in the internal organs. These findings provide further support for the hypothesis that the Ziziphus did not
have any deleterious effect on internal organs. Thus, this study raises the possibility for the use of Ziziphus as an
antibiotic alternative without any side effects. The current paper is in consistent with Abdulameer et al. (2017)
finding which showed no effects of Ziziphus extract on internal organ except gizzard. It is thought that the Ziziphus
extract did not have any toxic effects on the tissues (Cai &Ramanatha, 2012). Because of the toxic effects of some
herbal plants and to avoid any drawback in the treatment with Ziziphus. Moreover, there was no significant
difference from the weight of the heart and liver of the animals when compared with the control treatment or due to
the medicinal effect of Jatropha leaf meal which coincide with the result of Hasso (2009). In addition, values for
liver, gizzard, heart and spleen did not differ significantly. This development showed there were reduced
concentration of anti-nutritional factors and leaf extract of Mulberry and Jatropha in diets fed to the birds. This is
because higher physiological values in organs and are stimulated by the presence of anti-nutritional factors and
other harmful secondary metabolites (George et al., 2016).
Table 4. Effects of Ziziphus, Jatropha, white or black berry and pomegranate dried leaves extracted meal or Vit. E
as feed additives in hybrid chicks diet on carcass traits
Treatments

LBW (g)

Carcass (%)

Liver (%)

Gizzard (%)

Heart (%)

T. edible part

Front part (%)

Hind part (%)

Control(+)

2253c

70.70

2.07 e

2.00 a

0.553 bc

75.32

41.55

29.15

Control(-)

2168d

70.12

2.03 e

1.98 a

0.512 c

74.62

41.45

28.67

Ziziphus

2783ab

70.71

2.26 d

1.76 b

0.591 ab

75.32

41.54

29.17

a

70.72

2.72

a

b

a

75.73

41.66

29.06

White berry

2966a

70.73

2.33 c

1.82 b

0.606 a

75.48

41.55

29.18

Black berry

2795ab

70.70

2.48 b

1.68 b

0.555 bc

75.41

41.54

29.16

Pomegranate

2540b

70.70

2.43 b

1.85 ab

0.528 c

75.51

41.55

29.15

b

Jatropha

2848

ab

1.68

b

0.613

Vitamin E

2712

70.51

2.43

75.19

41.59

28.92

SEM

9.44

0.603

0.072

0.058

0.016

0.901

0.603

0.005

Prop.

*

NS

*

*

*

NS

NS

NS

1.73

0.527

c

Note. Means with the same letter are not significantly different (P ≤ 0.05).
T1: control (+), T1: control (-), T3: Ziziphus, T4: Jatropha, T5: white berry, T6: black berry, T7: pomegranate
leaves extracted meal by 0.50 g/kg, and T8: Vit. E 0.20 g/kg.
3.4 Blood Parameters
The effect of different dietary supplementations (Ziziphus, Jatropha, white and black berry and pomegranate) on
blood cholesterol, triglycerides (TG), HDL, LDL, SOD, GSH, MDA, urea, creatinine and liver function (AST,
ALT) concentrations are summarized in Table 5. There were no significant effect of different dietary
supplementations on plasma GSH in all groups during the experimental period whereas, broilers fed
phytogenic-supplemented had significantly higher HDL, SOD, urea, ALT and creatinine levels than negative
group.
On the other hand, MDA, AST, cholesterol, triglycerides and LDL were significantly decreased in all experimental
groups especially white berry-supplemented group. Our values are in accordance with studies which reported that
mulberry treatment significantly decreased blood urine, LDL, VLDL-cholesterol and triglycerides secretion and
decreased triglycerides synthesis from chick hepatocyte compared to the control groups (Mohebbi et al., 2007). It
appears that Mulberry active compound had a positive effect on cholesterol, TG and LDL which regulate the
metabolic activity of lipids, while at the same time increasing HDL cholesterol (Abd El-Hady et al., 2017). Besides
the effective compounds of mulberry leaves they are nontoxic and have natural therapeutic properties because they
act as antioxidants, anti-stress agents and immunoenhancers, and have cholesterol-lowering and nephro- and
hepato-protective properties (Yang et al., 2012; Devi et al., 2013). Numerous researches demonstrated that
anthocyanins and flavonoids present in mulberry leaves can protect against atherosclerotic and coronary heart
diseases via removing the metabolic free radicals, inhibiting the LDL oxidation and their hypolipidemic and
hypocholesterolemic properties (Zeni & Molin, 2010; Valacchi et al., 2014). Also, Abd El-Hady et al. (2017) who
observed that decreased blood malondialdehyde and increased glutathione levels as Glutathione boosts white
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blood cell production particularly lymphocytes, meanwhile, mulberry treatments had higher significant effect on
creatinine levels.
In the same trend, the MDA production was significantly reduced by the inclusion of vitamin E, applied here,
compared with the control birds. These results coincide with those reported by Englmaierová et al. (2011). Sahin et
al. (2006), who observed an increase in blood plasma HDL concentration and a reduction in LDL concentration in
Japanese quail fed lycopene supplemented-diet as a source of vit. E.
Table 5. Effects of Ziziphus, Jatropha, white or black berry and pomegranate dried leaves extracted meal or Vit. E
as feed additives in hybrid chicks diet on blood parameters
Dietary Treatments

ALT
AST
Creatinin Urea
MDA
SOD
GSH
Choles Triglycr HDL
LDL
vLDL
(IU/L) (IU/L) (mg/dl)
(mg/dl) (μmol/ml) (U/ml) (μmol/ml) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)

Control(+)

8.00 c

Control (-)

d

5.67

201.3a 0.267c
b

202.7

a

198.3

a

0.267

c

0.533

a

Ziziphus

11.30

Jatropha

19.67 a 154.3c 0.433a

White berry
Black berry
Pomegranate

18.00
9.67

a

bc

11.33

b

117.7

d

191.0

b

190.7

b

0.367

b

0.300

b

0.333

b

51.67ed 8.05a
49.33

e

57.85

b

8.03

a

8.13

a

67.67a

2.77d

61.00

b

2.50

d

56.67

bc

3.87

c

54.33

cd

5.17

b

54.29cd 5.15b

14.03c

22.63

113.0a

98.33b

31.00 b

21.57

a

c

36.00

a

31.67

b

12.57

d

22.80

a

25.32

104.7

18.83b

25.10

113.0a

19.99

ab

20.27

a

18.93

b

18.92b

114.2

bc

93.67

102.33

18.73 c

52.57

b

20.46 a

63.14 a

19.53 b

30.33 c

89.00

35.33

a

55.87

85.33

c

36.67

a

48.96

97.86

b

33.02

b

102.7

c

24.63

100.7

c

22.79

100.5c

97.75b

24.12

59.47

d

109.0

19.67 b

ab

97.67b

ab

24.30

a

62.33 a

ab

17.80 d
17.07 e

c

19.57 b

31.02b

49.93 c

19.55b

48.11

Vitamin E

10.99b 190.6b 0.313b

SEM

0.638

1.15

0.030

1.44

0.126

0.343

0.075

1.545

1.146

0.680

1.930

0.229

Prop.

*

*

*

*

*

*

NS

*

*

*

*

*

Note. Means with the same letter are not significantly different (P ≤ 0.05).
T1: control(+), T1: control (-), T3: Ziziphus, T4: Jatropha, T5: white berry, T6: black berry, T7: pomegranate
leaves extracted meal by 0.50 g/kg, and T8: Vit. E 0.20 g/kg.
In addition, results concluded that there were significant decreased in plasma parameters as effect by
supplementations of diet with pomegranate (cholesterol, LDL, total lipids, AST, ALT and MDA). The present
results are coincide with Yassein et al. (2015) who investigated that the role of Punicagrantum leaves extraction
which decreased Plasma cholesterol, LDL, total lipids and MDA. The pomegranate ability to reduction of MDA
levels could be explained by antioxidant compounds including, (a) ellagitannins, and a precursor of ellagic acid,
which has been found to have antioxidative properties (Mass et al., 1991).
Therefore, it was suggested that the applied supplements may result in a lower MDA content in the skeletal muscle
and liver of chickens due to their potential as antioxidants. Another possibility may be the expanded mRNA genes
expression encoding antioxidant enzymes such as SOD observed in chicks nourished a phytogenic leaves extracted
included-diet.
It was observed that feeding with dietary supplementations (Ziziphus, Jatropha, white and black berry and
pomegranate leaves extract) did not alter plasma concentrations of GSH of growing broilers compared with the
basal diet groups. But broilers fed diet supplementations exhibited significantly higher blood plasma level of SOD
than the control groups. Consistent results might indicate that phytogenic-additions are safe and had useful effect
on the metabolic functions or the health status of hybrid chicks, since no morbidity or mortality were reported
during the experiment period.
3.5 Liver Histology
Histological examination of liver sections from different treatments showed moderate to severe changes associated
with dietary supplementations (Ziziphus, Jatropha, white and black berry and pomegranate leaves extracted meal).
It is clear from Figures 1 and 2 that the liver of the positive and negative control group were nearly similar except
for the presence of some infiltrated fluids. Figure 1 shows enlarged CV and dilated bile duct (b) with many necrotic
areas (n). Similarly, this was the same case for the liver section from the negative control chicks (Figure 2) where
marked congested areas (c) accompanied with the presence of many kupffer cells (K) and large lymphocytes (L)
indicative of undesirable changes in liver parenchyma. The reason of this case was not clear and it is difficult to
attribute it to a specific reason, although this group of chicks had the worst live body weight and weight gain
among the other groups.
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An interessting observation was seen inn the liver secction in Figures 5 and 6 whiich show a verry well histolo
ogical
structure oof liver parencchyma with daark stained heppatic cells (h) and few lympphocytes and nnecrotic areas. This
indicates bbetter liver funnction as also aappears from tthe normal arcchitecture withh a normal sizee central vein (CV)
and severaal homogenous masses of liver cords withh normal hepaatocytes (h) annd few fatty ciirrhotic areas (f).
( It
appears froom Figure 7 thhat the liver of the pomegranaate treatment sshowed normal architecture w
with normal size cv
with norm
mal hepatocytess and few fattyy cirrhotic areaas with the preesence of manyy kupffer cellss and some obv
vious
blood sinuusoids in liver parenchyma. This was alsoo observed in F
Figures 3 and 4, although tthe CV was grreatly
enlarged aand dilated. Hoowever, the otther hepatic strructure appearred normal witth obvious bloood sinusoids (s)
( in
liver parennchyma. Theree are also few
w necrotic, fattty cirrhotic annd lymphocytic cells within the hepatic cords.
Moreover,, Figures 3 annd 4 show sim
milar architectuure as that of F
Figure 8 but w
with an observved hypertroph
hy of
hepatocytees and greatly dilated cv enggorged with m
many erythrocyytes. Furthermoore, Figure 8 sshows normal liver
structure aand normal arrrangement of lliver cells withhin cords but w
with many fattty cirrhotic areeas within the liver
tissues witth many necrottic areas (n).
Our observvations harmonnize with Ojeddiran et al. (20115) who observved histologicaal changes from
m the hepatic of
o the
hybrid chiicks nourishedd the experimenntal diets; the hepatocytes ranged from m
mild to severe ddegeneration of,
o an
indication of substantial residual toxiin in Jatrophaa. In contrast to this cituattion, the liver did not show
w any
pathologiccal alteration or
o signs of hepaatic/ lipidosis iin any of the JJatropha treatm
ment (Kumar eet al., 2010). In
n this
context, E
Enver and Mesut (2003) conffirmed the inffluence of α-Toocopheryl andd selenium in m
minimizing he
epatic
damage inn glucocorticoidd-treated Wisttar rats. It has bbeen reported tthat α-Tocopheeryl and Se adddition can supp
press
CCl4-induuced activationn and proliferattion of hepaticc stellate cells (HSCs) and prromote the apooptosis of activ
vated
HSCs in aacute damage phase
p
(Shen ett al., 2005). Thhey also demoonstrated that V
Vit E and Se ccan also effecttively
decrease thhe degree of hepatic fibrosis and stimulate the recovery pprocess.
It is likelyy that these chhanges were asssociated with the type of thhe dietary suppplement and itts composition
n and
content froom different substance, i.e. phytochemicaals, anti-nutritional factors, ppolyphenols, aantioxidants, ettc. In
this regardd, the growthh performancee results and the plasma bbiochemical paarameters shoowed better re
esults
(performannce) of chiicks had fedd white berrry, black bberry, pomeggranate and Jatropha le
eaves
extracted-ssupplemented diet, respectivvely compared with the otherr treatments.

Figure 1

Figure 2

Figure 3

Figure 4

479

jas.ccsenet.org

Journal of A
Agricultural Sciience

Figure 5

Vol. 10, No. 7; 2018

Figure 6

Figure 7
Figure 8
Figure 1. Control(+); Fiigure 2. Controol (-); Figure 3. Ziziphus; Figgure 4. Jatrophha; Figure 5. W
White berry; Figure
6. B
Black berry; Figgure 7. Pomeggranate leaves extracted meall by 0.50 g/kg; Figure 8. Vit.. E 0.20 g/kg
Note. cv = central vein, b = bile ductt, f = fatty cirrrhotic area, h = hepatocytes, n = necrotic area, ku = ku
upffer
cells, p = pportal vessel, L = lymphocyttes and s = bloood sinusoids.
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